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ABSTRACT 

A coffee machine (1) a coffee grinding device (9), a brewing 
device (5), a breWing Water source (7) and a ?oWmeter (8), 
Which for the user offers a particularly simple setting of the 
extract content of a coffee beverage. Display device (16) is 
provided for displaying the How rate acquired on the How 
meter (8). 
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FIG. 1 
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COFFEE MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims the bene?t of priority 
of European Patent Application No. EP 070027552, ?led on 
Feb. 8, 2007. The entire text of the priority application is 
incorporated herein by reference in its entirety. 

FIELD OF THE DISCLOSURE 

[0002] The disclosure relates to a coffee machine. 

BACKGROUND 

[0003] A large number of coffee machines With an inte 
grated coffee grinding device or Which have said device as a 
supplementary built-on unit as Well as an essentially auto 
matic hot-Water feed to the brewing device are knoWn. One of 
these coffee machines is for example described in DE 
3 6 l 5 l 58Cl . With the knoWn coffee machine coffee poWder is 
fed through the actuation of a grinder into a breWing chamber, 
the breWing chamber is closed by a displaceable piston until 
a speci?ed contact pressure of the piston on the coffee poWder 
cake is reached and then the breWing Water is passed through. 
If it is found after repeated preparation cycles that too little or 
too much coffee poWder has been fed into the breWing cham 
ber, the grinding time of the grinder is automatically short 
ened or lengthened under the action of a programmable con 
trol device. Simultaneously or in addition to this, a How 
measuring element measures the amount of the fed breWing 
Water and the control device measures the time required for it. 
If this time period deviates in a positive or negative sense from 
a speci?ed set time period, a readjustment is made after a feW 
preparation cycles in that the grinding grade carried out by the 
grinder is automatically set to “?ner” or “coarser”. Smaller 
deviations Within normal tolerances are not considered here 
in both cases. 
[0004] The knoWn coffee machine is formed as a fully 
automatic machine Which is intended to simplify the user’s 
activities associated With the preparation of various types of 
coffee. In principle the customer only needs to actuate a 
certain program key to obtain a desired coffee beverage. The 
control of the machine occurs according to factory-set pro 
grammed parameters Which are designed for an optimum 
result for each certain type of beverage. These parameters are 
determined in advance through tasting and operational tests. 
These parameters may for example comprise the amount of 
fed coffee grounds, the grinding grade of the grounds, the 
contact pressure of the piston for piston-type breWers, the 
amount of Water and the dispensing time. The maintenance of 
these parameters for each breWing process is monitored auto 
matically and, With larger deviations, automatically cor 
rected, Without the user having to intervene. 
[0005] Thus, it is also intended that the grinding grade of 
the grinder is modi?ed automatically When the preparation 
time of a beverage deviates from an associated set value. 
[0006] The grinding grade of the grounds breWed makes a 
decisive contribution to the coffee quality. If the grinding 
grade is too ?ne, then this can lead to the breWing process 
taking an unreasonable length of time or it even cancels, 
because the breWer is blocked. If it is too coarse, the breWing 
Water passes through the grounds too quickly, producing a 
negative effect on the taste of the coffee. In particular, for the 
preparation of a good espresso a minimum contact time of the 

Aug. 14, 2008 

breWing Water With the coffee is required. Also ?nely ground 
grounds offer more contact area With the breWing Water, 
leading to better extraction and more aroma. In addition, for 
the development of the taste and the formation of a desirable 
creamy layer on the espresso it is necessary that the pressed 
grounds layer offers adequate resistance to the pump in order 
to establish a breWing pressure of betWeen 6 and 9 bar. With 
a ?ne grinding grade this has a decisive favorable effect. 
[0007] A factory setting to an “optimum” grinding grade is 
also not practicable, because With a de?ned setting for the 
grinding grade the grinding result can turn out to be very 
different due to the varying consistency of the sorts of beans 
used. Even With one and the same sort of bean the ?neness of 
the ground coffee can signi?cantly differ due to different 
degrees of roasting. 
[0008] An automatic controlling device, as With the knoWn 
coffee machine, is hoWever, for example for household 
machines, too expensive, because a dedicated drive is 
required to adjust the grinding grade. Additionally, complex 
algorithms need to be saved in the controller Which prevent a 
closed-loop control behavior that is too sensitive. Also the 
method for the measurement of the preparation time is not 
alWays suitable, because the different amounts prepared of 
different coffee beverages are not taken into account or a 
dedicated set value must be saved for each prepared amount. 

SUMMARY OF THE DISCLOSURE 

[0009] The object of the disclosure is therefore to provide a 
coffee machine Which offers the customer a simple and eco 
nomical option of setting the grinding grade of the grinder in 
a coffee machine as ?nely as possible to the coffee beans 
being used Without the risk of the breWing device becoming 
blocked. 
[0010] According to the disclosure it has been found that 
the How rate to the breWing device of the Water used for 
breWing represents a meaningful measure of the desired cof 
fee quality (extract content, taste). The How rate is a measure 
of the speed of How of the breWing Water through the grounds 
and the breWing pressure Which builds up over the grounds. 
Therefore, a conclusion can be draWn on the ?neness of the 
grounds. Along With the amount of grounds, the ?neness of 
the grounds is the parameter Which most signi?cantly in?u 
ences the coffee quality. 
[0011] The ?oWmeter is preferably arranged betWeen the 
breWing Water source and the breWing device, Which is also 
the case With coffee machines Which are not equipped accord 
ing to the disclosure, so that no further constructive modi? 
cations to the coffee machine are necessary. 
[0012] The dependence of the How rate on the aroma con 
tent of the beverage is hoWever reciprocal, i.e. a high ?oW rate 
implies a beverage Weak in aroma. Furthermore, not every 
user realises that a coarse grinding grade produces a beverage 
Which is aromatically Weak. Consequently, a processing 
device is preferably provided for the measurement data 
obtained from the ?oWmeter, Which converts these measure 
ment data into display data of a parameter, Which can be more 
easily understood also by an inexperienced user. With the 
speci?cation of the breWing pressure, a parameter is made 
available With Which the user can more easily intuitively 
comprehend the actual relationships and thus, for example, 
associate a high breWing pressure (known from an espresso 
machine) With an aromatically strong beverage and further 
more associate that a high breWing pressure is produced by 
?nely ground grounds. This conversion of the measurement 
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data obtained on the ?oWmeter into display data of the breW 
ing pressure is possible, because the brewing pressure is 
inversely proportional to the How rate. 
[0013] To increase safety, it is preferable to de?ne limits up 
to Which a user-speci?c setting is possible. This is particularly 
advisable for the highest value of the breWing pressure. 
[0014] For the display device a visual display is suitable 
Which is preferably formed as a bar indicator. 

[0015] The grinding grade is preferably directly and manu 
ally set by the user, Wherein a setting device for the grinding 
grade is provided. 
[0016] A particularly preferred method of operating a cof 
fee machine comprises the acquisition of the measurement 
data of a How rate on the ?oWmeter, the conversion of the 
measurement data into display data of a breWing pressure, the 
display of the display data on a display device in a form 
identi?able by a user and the changing of a grinding grade 
setting on the grinding device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] An embodiment of the disclosure is explained in 
more detail in the folloWing based on the draWings. The 
folloWing are shoWn: 
[0018] FIG. 1 a schematic illustration of a coffee machine 
equipped according to the disclosure, 
[0019] FIG. 2 part ofa user interface, and 
[0020] FIG. 3 a graph of the relationship of the pressure on 
the breWer input, the pulses on the ?oWmeter and the grinding 
grade. 

DETAILED DESCRIPTION 

[0021] FIG. 1 illustrates in a strongly schematic form a 
coffee machine 1 according to the disclosure, in Which only 
the components to be considered for the disclosure are illus 
trated. The coffee machine 1 includes a housing 2, from 
Which a dispenser 3 is brought out, under Which a collecting 
vessel 4 for a beverageihere a cup is ShOWI14C21I1 be placed. 
The dispenser 3 is connected to a breWing device 5, Which is 
of the conventional type of construction and for example can 
be a piston-type breWer. The breWing device 5 is supplied 
With hot breWing Water via a hot-Water pipe 6 from a hot 
Water source 7. The hot-Water source 7 can for example be a 
hot-Water boiler, a How heater or any other internal or external 
hot-Water supply device. In front of the breWing device 5 and 
before or after the hot-Water source 7, a ?oWmeter 8 is 
arranged, Which is preferably included in a cold-Water feed 
pipe 711 to the hot-Water source 7. The ?oWmeter measures the 
How rate of the Water ?oWing through it When the hot-Water 
valve, Which is not illustrated, is opened to initiate the breW 
ing process. 
[0022] Also connected to the breWing device 5 is a grinder 
9 of a coffee grinding device, Which is supplied With coffee 
beans via a feed chute 10 of a reservoir 11, Which is preferably 
mounted outside on the housing 2 and introduces the grounds 
via a feed funnel 12 or similar device in portions into the 
breWing device 5. 
[0023] Furthermore, the coffee machine 1 includes a con 
troller 13, Which is also connected to the breWing device 5, the 
hot-Water source 7, the ?oWmeter 8 and the grinder 9 in order 
to prepare on request via an operating device 14 beverages, in 
particular coffee beverages, according to factory-speci?ed or 
user-speci?ed parameters. 
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[0024] The operating device 14 includes the usual prese 
lection devices 15, With Which the type of beverage and/ or the 
quantity of beverage can be preselected. With the preselection 
device 15, for example, a single espresso, a double espresso, 
tWo espressi, a coffee-cream, a cup of ?lter coffee or similar 
beverage can be preselected. 
[0025] The operating device 14 also includes a display 
device 16 With, for example, a display 18 or similar feature, 
Which is used in the normal manner for communicating With 
the user and, for example, displays the preselection by the 
preselection device 15 (eg “One cup espresso”), servicing 
instructions (e.g. “Clean device”) or operating statuses (e.g. 
“Preheating phase”) or similar information. Furthermore, the 
display device 16 includes a display 17, for example in the 
form of a bar indicator, in Which a conspicuous bar moves 
betWeen a minimum value and a maximum value. The display 
17 represents the How rate on the ?oWmeter 8 and indicates 
the How rate expressed as pressure in the breWing device 5. 
[0026] The operating device 14 also includes a setting 
device 19 for setting the grinding grade on the grinder 9. In the 
illustrated embodiment the setting device 19 is formed as a 
rotary knob. 
[0027] The various devices are only illustrated as examples 
for better identi?cation as setting elements; it is obvious that 
the display and/or setting and/or preselection devices can also 
be part of the usual menu controls through Which the user is 
guided. 
[0028] The controller 13 operates the coffee machine 1 
both according to factory-speci?ed parameters as Well as to 
user-speci?c modi?able parameters. The factory-speci?ed 
parameters include, for example, the temperature of the breW 
ing Water, the amount of the breWing Water and the amount of 
the grounds for a certain preselection and similar parameters. 
The grinding grade of the grounds can be set at the factory to 
a certain standard value for each preselection, but it can 
hoWever be changed by the user. 
[0029] In order to enable the user to set the grinding grade 
such that the desired result, i.e. a Weaker or stronger coffee 
beverage is obtained, the How rate of the breWing Water is 
determined by the ?oWmeter 8 and is shoWn in the display 17. 
In doing this, the How rate can be directly displayed, Which is 
hoWever confusing for the inexperienced user, because the 
How rate and the desired aromatic strength of the beverage are 
reciprocal, i.e. an aromatically stronger beverage requires a 
loWer ?oW rate. Preferably the control device 13 includes a 
device for processing the measurement data obtained by the 
?oWmeter 8, Which converts the measurement data to display 
data, preferably the breWing pressure. These display data are 
then rendered visible in the display 17, Wherein for example 
a higher breWing pressure represents an aromatically strong 
beverage and a Weak breWing pressure an aromatically Weak 
beverage. Using the setting device 19, the user is able to 
change the grinding grade in the direction “coarse” or in the 
direction “?ne” as required and thus shorten or extend the 
contact time betWeen the grounds and the breWing Water, 
Which affects the strength, i.e. the extract content, of the 
?nished beverage. The adjustment of the grinding grade then 
appears in the display 17, Wherein for example With a ?ner 
setting for the grinding grade the bar in the display moves in 
the direction “max” and With a coarser set grinding grade it 
moves in the direction “min”. 

[0030] The conversion of the measurement data obtained 
by the ?oWmeter 8 into the display data of the breWing pres 
sure is possible, because the breWing pressure and the How 
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rate are inversely proportional to one another, as illustrated in 
FIG. 3. FIG. 3 illustrates curves of the pressure, the pulses per 
second measured on the ?oWmeter and the amount of grounds 
for three different beverages according to the folloWing leg 
end, Wherein the number of pulses represents a measure of the 
How rate: 

Pressure espresso 

Pressure 2 espresso strong 

Pressure cream 

Pulses espresso 

__ A v M a Pulses cream 

Amount ofgrounds 2 espresso (g) 

Amount ofgrounds espresso (g) 
Amount of grounds cream 

Pulses 2 espresso strong 

[0031] Apart from the user-speci?cally modi?able bever 
age quality (extract content), the display of the How rate 
according to the disclosure can also be exploited for fault 
recti?cation and How monitoring/pressure optimisation, as is 
explained in the folloWing based on the preparation of an 
espresso: 

FloW Monitoring/Pressure Optimisation, Espresso 

[0032] From the graph in FIG. 3 it can be seen that the 
breWing pressure is approximately inversely proportional to 
the How rate. 
[0033] On account of this relationship a pressure in the 
breWer Which is too high can be detected and prevented by 
monitoring the How rate and thus an imminent blockage of the 
breWer can also be detected and prevented. 
[0034] The control of the breWing pressure occurs for each 
breWed beverage via evaluation of the How rate: 
[0035] The evaluation “grinding grade too coarse” should 
only be displayed in the setting menu, not hoWever during 
normal dispense of beverages (it could be that a customer 
Would actually like an aromatically Weak coffee). 
[0036] t:0 sec to t:2.5 sec 

[0037] Check of Whether any ?oW pulses (FP in the folloW 
ing) are being counted. 

[0038] Yes:(Continue) breWing 
[0039] NoICancellation, FP error 
[0040] t:2.5 sec. to end of breWing 
[0041] If FP<8/ s, then cancellation of breWing and display 

FloW error! 
Brewer 
blocked? 
Grounds too 
?ne? 

[0042] If FP<2/ s, then cancellation of breWing and display 

FloW error 
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[0043] lfFP<l l/s, but ZS/s, then breWing continues to end 
and indication in display: 

Your choice, 
please 
Grounds too 
?ne? 

Settings Step “Set Grinding Grade” 
[0044] In the settings menu select “Grinding grade setting”: 
[0045] Carrying out a breWing With the recipe “2><espresso, 
strong aroma” to determine the current grinding grade/pres 
sure setting. 
The maximum level of the previous breWing process is dis 
played after the time t:2.5 s. 
[0046] The display of the maximum level is updated every 
1 or 2 seconds. 

Display: 
[0047] 

Test brewing 
Checking 
grinding grade 

Start of the test breWing and display (display line 2 as in 
table): 

Min. Pressure Max. 

De?nition of Level Display 
[0048] Conversion of PP into level display: Min:l6 FP/s, 
Max:ll FP/s a6 “pressure”:?oW-rate classes to be dis 
played. 

MaX- m Min. Pressure 

If <ll FP/ s 

Display: 
[0049] 

Grounds too ?ne 

Hint that grinder should be opened up by 2 turns. 
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If >15 FP/ s 

Display: 

[0050] 

Grounds to 
coarse 

Hint that grinder should be closed doWn by 1 turn. 

Ifill FP/s and 215 

Display: 

[0051] 

Grounds OK 

[0052] As already mentioned above, the rotary knob as 
setting device for the grinding grade is only draWn for the 
purpose of better explanation. The setting device can for 
example also be included in a menu, Which is formed such 
that With a change of the grinding grade also the display 17 
changes simultaneously so that during the setting the user 
already receives an impression of hoW aromatically strong or 
Weak in relationship the beverage to be prepared in the fol 
loWing breWing Will be. As mentioned above, a limit is set 
leading to cancellation of the breWing, in particular When 
there is the risk that the breWing pressure Will increase too 
strongly, because the grounds are ground too ?ne. In this 
embodiment a How rate of less than 8 pulses/ sec is de?ned as 
the limit. 
[0053] As a modi?cation of the described and draWn 
embodiment, the display of the How rate can take place 
directly, i.e. not converted into the display of the breWing 
pressure. Instead of the breWing pressure also other display 
data, such as for example, taste or aroma levels can be pro 
duced. Instead of a bar indicator, the display data can also be 
visualized by other level or graphical displays. The disclosure 
can be used With all types of coffee machines and beverage 
machines in Which the breWing Water is automatically fed to 
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the breWing device. Also, for example as is usual With semi 
automatic machines of Italian design, the coffee grinding 
device need not be a constituent part of the coffee machine, 
but rather it can be a dedicated device With modi?able grind 
ing grade. The ?oWmeter can be provided at any suitable 
point, for example, also in the hot-Water pipe betWeen the 
hot-Water source and the breWing device. 

1. Coffee machine (1), comprising a coffee grinding device 
(9), a breWing device (5), a breWing Water source (7) a How 
meter (8), and a display device (16) for displaying the How 
rate determined by the ?oWmeter (8). 

2. Coffee machine according to claim 1, and a device (19) 
for the user-speci?c setting of the grinding grade of the coffee 
grinding device (9). 

3. Coffee machine according to claim 1 Wherein the How 
meter (8) is arranged before the breWing device (5). 

4. Coffee machine according to claim 1 and a device for the 
processing of measurement data obtained by the ?oWmeter 
(8) and for the conversion of these measurement data into 
display data. 

5. Coffee machine according to claim 1 and a comparator 
device for comparing the measurement data obtained by the 
?oWmeter (8) With at least one limit, and a display device (16) 
for displaying an infringement of the limit. 

6. Coffee machine according to claim 5, Wherein the dis 
play device (16) is formed for a visual display. 

7. Coffee machine according to claim 6, Wherein the dis 
play device (16) includes a level display. 

8. Coffee machine according to claim 1 Wherein that the 
grinding device (9) has a setting device (19) for the grinding 
grade that can be actuated manually. 

9. Method of operating a coffee machine (1) With a grind 
ing device (9), a breWing device (5), a breWing Water source 
(7) and a ?oWmeter (8), comprising the folloWing steps: 

Acquiring measurement data of a How rate on the ?oWme 

ter (8); 
Converting the measurement data into display data; 
Displaying the display data on a display device (16) in a 

form identi?able by the user; and 
Changing of a grinding grade setting on the grinding device 

(9) by the user. 
10. Coffee machine according to claim 4, Whereing the 

measurement data is of the breWing pressure. 
11. Coffee machine according to claim 7, Wherein the level 

display is a bar indicator (17). 

* * * * * 


